Primary stability is depicted as the absence of mobility in the implant socket immediately after the implant has been inserted.[@bib1] It depends on mechanical engagement of an implant with the surrounding bone structure.[@bib2]^,^[@bib3] The attainment of high primary stability, which plays an essential role in successful osseointegration, is difficult where bone quality is poor.[@bib4]^,^[@bib5] The goal of this human cadaver study was to analyze the primary stability of implants placed by using three different surgical techniques.

Three edentulous human cadaver mandibles were used in this study. Computerized tomography (CT) scanning (Siemens AR-SP 40, Munich, Germany) was performed after radiopaque markers (gutta-perchas in 1-mm thickness) were adhered to the alveolar crest of each mandible to mark all implant recipient sites. After establishing each implant recipient area on the cross-sectional images, the mean bone density values were recorded in Hounsfield Units (HU). For each mandible, 8 implant recipient sites (centrals, canines, second premolars and second molars) were prepared, and then all 24 implants (4 × 11.5 mm, NobelBiocare, Goteborg, Sweden) were placed.

One control (Group C) and two test groups (Groups T1 and T2) were allocated with respect to the size of implant socket preparation. For all implant site preparations, a 2 mm- and a 3 mm-diameter drill were used in full length. Then, a final twist drill with 3.4 mm diameter was used in the control group. In the test groups, the last two twist drills with 3.2 mm and 3.4 mm diameters were not used in full depth to ensure undersized implant site preparation ([Fig. 1](#fig1){ref-type="fig"}A).Figure 1The diameters and lengths of the drills used in each group (A). Statistical analysis of the peak insertion torque and ISQ values among three test groups (B).Figure 1

The peak insertion torque (OsseoSet, NobelBiocare AB, Goteborg, Sweden) and resonance frequency analysis values were measured (Ostell, Integration Diagnostics AB, Goteborg, Sweden). For statistical evaluations, the non-parametric Mann Whitney, and the Spearman\'s tests were used (SPSS Inc., Chicago, IL, USA). *P*-values less than 0.05 were considered statistically significant.

The mean bone density, insertion torque, and RFA (Resonance Frequency Analysis) values were 328 ± 39 HU (Hounsfield Units), 40 ± 1 Ncm, and 70.3 ± 2 ISQ (Implant Stability Quotient) respectively for all 24 implants. No statistically significant correlations were noted between bone density and insertion torque values (r = 0.44, p \> 0.05), and bone density and RFA values (r = 0.41, p \> 0.05), but the difference was significant between insertion torque and RFA values (r = 0.55, p \< 0.05).

The mean bone density values were 402 ± 35 HU in Group C, 320 ± 29 HU in Group T1, and 262 ± 55 HU in Group T2. These values indicated statistical significant differences between Group C and T1 (p \< 0.05), Group T1 and T2 (p \< 0.05), and Group C and T2 (p \< 0.01). Higher insertion torque and resonance frequency analysis values were found in the test groups with lower bone density values when compared to the control group with greater bone density values ([Fig. 1](#fig1){ref-type="fig"}B).

The outcomes of this study have indicated that an undersized implant site preparation may enhance primary implant stability, and also there are significant correlations between maximum insertion torque, and RFA values. Further clinical studies are needed to investigate the relationship between undersized implant site preparation and primary stability.
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